The major sporting success of one's countrymen and women is often supposed to promote the growth of general participation in that sport. This study is the first to analyse the impact of sports heroes on the membership figures of the corresponding sports association by means of an econometric analysis. We do so by evaluating the so-called "Boris Becker effect" by simultaneously testing for the effects of the rise and retirement of the three stars Boris Becker, Stefanie Graf, and Michael Stich. As a first paradox, our results indicate a negative tennis growth effect associated with the time period of the ascendency of the sport stars. With the first paradox, their retirement should then have a positive effect. In this sense, our second result of a statistically negative tennis growth since the declining success of the German tennis stars must be regarded as a second paradox.
.
The group of outstanding German tennis stars during this period was completed by a third member, Michael Stich. Stich won 18 tournaments, including one vic- The rise of these three athletes awakened an interest in tennis among Germans.
Until then, the sport tended to be sidelined. Outside of the success of a few professional tennis players (i.e., Gottfried von Cramm, Wilhelm Bungert, and Helga Masthoff), the German sports audience cared little about this sport. Instead, TV networks focused more on other sports such as soccer, swimming, and track and field. Following the rise of these tennis heroes together with the emergence of private TV networks, the hours of tennis television broadcasts increased tremendously from 95 hours in 1985 to 2,738 hours in 1995. German Tennis Federation (DTB) TV revenues per year grew from about €500,000 in 1985 to over €12 million during the early 1990s (N.N., 2008).
The major sporting success of one's countrymen and women may not only generate increased media coverage of the sport but also may promote the growth of general participation in that sport (Wann, 2001) . At first glance, this assumption seems to be supported by the increase in membership in German tennis clubs, which rose from 1.7 million in 1984 to 2.3 million in 1995 (+35%). It is no surprise that this increase in tennis participation was labelled the "Boris Becker effect" (Van Bottenburg, 2002) . However, this development might not have been caused by these tennis heroes, but instead it may be attributed to a general phenomenon in German sports participation (e.g., trends or demographic determinants). Surprisingly, with the exception of Van Bottenburg (2002) , who finds some evidence for a Boris Becker effect in his visual inspection of a time series, no scholarly work has directly supported the hypothesis that sports heroes increase mass participation in sports.
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The aim of this paper is to use the case of the "German tennis boom" to isolate any membership effect sparked by the rise of tennis heroes while accounting for general developments in sport participation. Therefore, we will conduct a difference-in-difference (DD) analysis in which German Tennis Association (DTB) memberships as the treatment group will be compared to memberships in a control group of other sports.
The remainder of the paper is organized as follows. After providing some background information, Section 2 describes the data and presents some descriptive statistics. Section 3 outlines the empirical strategy, while Section 4 contains the empirical results. Section 5 concludes.
Data
We use data on the German Tennis Association (DTB) membership. For a difference-in-difference (DD) analysis, in addition to data on DTB memberships (i.e., the treatment group), we consider a counterfactual control group consisting of the Children and young people might be more susceptible to the ascendance of a sports star since the star functions as a role model (Van Bottenburg, 2002) . Thus, the recruiting effect of sports heroes may be especially pronounced in young people. Figure 2 compares the development of the number of youth members of the DTB to the average youth membership of other sports associations. For young people specifically, the figure shows that following a strong increase during the 1970s, membership counts seems to reach a plateau before beginning to increase again around 1985. The membership numbers peak in 1994 and 1995 and decline substantially afterwards. Figure 2 depicts an even more pronounced development for younger tennis players than seen for membership across all age groups depicted in Figure 1 . It therefore appears worthwhile to perform separate empirical analyses for youth membership and general membership.
Empirical Strategy
From the stylized facts and descriptive statistics presented in the introduction and data sections, it seems worthwhile to test whether the rise of German tennis heroes has a positive effect on the willingness to join the German Tennis Association and whether the retirement of Becker, Graf, and Stich caused the strong decline in the DTB membership figures. For our analysis, a difference-in-difference In this DD analysis, the membership of the German Tennis Association is the treatment group, while that of all other sports associations is regarded as the control group. As membership numbers reported by the DOSB/DSB refer to Janu- The LM test statistic is / 1 / , which is asymptotically distributed as 0, 1 . variance-covariance matrix, which is consistent in the presence of any correlation patterns within cross-sections over time.
Our DD model in Equation (1) allows the slope of DTB membership to differ after the rise of the new heroes as well as after their disappearance while controlling for a common sports-participation effect. In our spline models, the two turning points of membership numbers are represented by spline knots, which join the three differently-sloped regression lines in a defined point (Marsh & Cormier, 2001 , p. 2): the second intervention point and the value of one for years following that point.
As mentioned above, seven different years were tested as possible years of the second intervention. is a dummy variable capturing the effect of German reunification and takes the value of 1 from 1992 on and 0, otherwise, for all cross sections. Greek letters represent coefficients to be estimated. covers the unobserved individual specific effects (i.e., fixed effects), while denotes the remainder disturbance.
Due to the two intervention points, the slope of the regression equation is separated into three segments. In Equation (1) In interpreting these coefficients, it is important to note that if they are positive (negative), this does not mean that tennis membership necessarily increases (declines). To be able to derive statements with respect to the absolute growth rates for the treatment or control group for a given segment, one must aggregate the corresponding coefficients. For instance, if is negative but the aggregate of is positive, then membership growth of the DTB is still positive after the first intervention point, but at a reduced level. Only if the sum of all coefficients for a given segment is negative can a decline be concluded. Moreover, in addition to the coefficient of the long-run growth path ( ), it is possible to interpret single coefficients as relative developments. This means that if, for example, is significantly positive, an increasing effect or boost effect of the tennis stars in comparison to the development in the previous time period cannot be rejected.
However, if is negative, then the positive (negative) trend in the preceding period will be reduced (intensified).
Results
The results of the DD analyses are presented in Table 3 . While columns (2) and (3) contain the regression results for the overall membership figures, columns (4) and (5) display the results for the corresponding youth membership numbers. As described above, different years were tested as a second intervention point (1994) (1995) (1996) (1997) (1998) (1999) (2000) . For clarity reasons, only the results for 1999 as well as the year with the best model fit according to the Akaike information criterion (AIC) are displayed for both samples. 4 Fixing the second intervention at 1995 yields the best fit for the overall sample, while 1994 yields the best fit for the youth subsample.
Due to the fact that membership dimensions vary substantially between sports associations, the logarithms of membership numbers have been taken. Thus, as the regression is a semi-logarithmic model, the coefficients can be interpreted as percentage changes. Alternative selection criteria (adjusted R², Bayesian Information Criterion, and Deviance) led to the same result. If not indicated otherwise, discussion is focused on the best-fit model. The omitted results, which are similar to the displayed results, can be obtained from the authors by request.
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To avoid a bias while interpreting the regression coefficients of semi-logarithmic regression equations, the coefficients must be corrected according to HALVORSEN & PALMQUIST (1980) . For a parameter value of , the percentage effect is equal to 1 . Notes: *** p<0.01, ** p<0.05, * p<0.10. P1 = 1986 in all four regressions. Standard errors are in parentheses. Standard errors are computed using an arbitrary variance-covariance matrix as suggested by BERTRAND, DUFLO, & MULLAINATHAN (2004, pp. 270-272) .
In Table 3 , the line titled LM 5 contains a test for serial correlation in a panel model with fixed effects. The test statistics exceed the critical value, and thus, the null hypothesis of no serial correlation has to be rejected in all cases. According to BERTRAND, DUFLO, & MULLAINATHAN (2004, pp. 270-272) , an arbitrary variancecovariance matrix is used that adjusts standard errors for clusters in the cross sections. The displayed R 2 and adjusted R 2 do not include the positive model fit effect of the sports association-specific fixed effects. Regarding this fact, the power of the models is satisfactory. In the youth subsample, regressions of all coefficients regarding the tennis association are significant at the 1% level; in the overall sample, regressions of all non-tennis coefficients are also significant at this level.
The dummy for German reunification is significant in all models at least at the 5% level, indicating a level shift in the membership of German sports associations by about 6.0%.
Regarding the overall sample and concentrating on the 2=1995 regression, which has the better fit, membership numbers in the control group grew by some 5.2%. tennis and non-tennis federations is attributed to the rise of Boris Becker, a negative effect must be admitted. This is a first paradox.
After the second intervention point 2 in 1995, the membership growth rate for the control group is negative at -0.6% (5.2-2.6-3.2). The decline in the membership numbers for tennis is significantly higher by an additional 2.3% than for the control group. In sum, tennis membership numbers experience a negative growth rate of -3.2% (5.2+4.9-2.6-5.2-3.2-2.3).
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Here and in the following sections, the coefficients in Table 3 are converted to growth rates according to the aforementioned formula of Halvorsen & Palmquist (1980) .
The results for the youth membership numbers are similar to those for the overall figures. In this subsample, the endogenously determined second intervention point is 1994. For the period from 1974 to 1985, the number of youth members grew annually by 2.9% in the control group and by 11.8% (2.9+8.9) in the tennis treatment group. During the period from 1986 to 1994, the slope of the control group was reduced by 3.2 percentage points and, thus, became negative at -0.3 (2.9-3.2). This finding reflects a general decrease of youth sports participation in German mass sports on the eve of German reunification. In relative terms, the membership growth for tennis flattened out more than for the control group, as the coefficient of the term 1 1 has a value of 5.7%. However, due to the enormous growth rates in the first period, tennis still showed a positive growth rate of 2.9% (2.9+8.9-3.2-5.7). While membership growth recovered for the control group during the third period from 1995 to 2008 and turned into a positive rate of 1.1% (2.9-3.2+1.4), the number of youth tennis players declined.
The absolute trend for tennis during the last period is characterized by an annual growth rate of -3.1% (2.9+8.9-3.2-5.7+1.4-7.4). To summarise the foregoing, the DTB youth membership grew from 1974 to 1985 by 11.8% annually, from 1986 to 1994 by 2.9% annually, and fell from 1995 to 2008 by 3.1% annually.
The significantly negative development of tennis membership numbers (overall and youth) since 1994/5, which is the year indicating the start of the declining success of the German tennis greats, could be regarded as a confirmation of the widely-expected, beneficial (but temporary) "Boris Becker effect." However, if this relative negative tennis growth effect were attributed to the retirement of the three tennis stars, it would only be logical to attribute the membership numbers preceding this period to the effect of the tennis stars as well.
We were forced to reject any positive effect of the rise of the three German stars on tennis membership numbers from 1986 until 1994/5. We even found a negative effect on tennis membership growth in that time period, which, if attributed to the tennis stars, forms a first paradox. With the first paradox of a negative effect of the rise of the German tennis stars, their retirement should then have a positive effect. In this sense, the statistically negative tennis growth from 1994/5 onwards must be regarded as a second paradox.
Summary and Conclusions
The field of sports pedagogy often points to the supposed positive relationship between high-performance sports and mass sport participation. This supposed relationship is also used often in sports economics, for example, to justify public financing for major sporting events (e.g. Olympic Games). In both cases, an inspirational function of high performance sports on mass sport participation, followed by an increase in public health and well being, is implicitly assumed.
This study is the first to analyse the impact of sports heroes on the membership figures of the corresponding sports association by means of an econometric analysis. 7 We do so by evaluating the so-called "Boris Becker effect" by simultane- national athlete is extremely successful in those sports. One possible explanation for the negative observed effect is potential athletes' perception of inaccessibility of the outstanding performances of sports heroes. Furthermore, in times of doping scandals, outstanding national performances in certain sports may raise health concerns among parents and young athletes. A final possible explanation is that the increased promotion of tennis in Germany since 1985, as well as the penetration of television broadcasts of the sport, might have led to some degree of "tennis fatigue," thereby decreasing general interest in the sport.
Nevertheless, we hesitate to directly attribute the negative relative tennis growth from 1986 until 1994/5 to the rise of the tennis stars. However, we feel that we are on solid ground in concluding from the DD method and the available data that we are not able to identify any significant positive effect of the rise of Boris
Becker, Steffi Graf, and Michael Stich on tennis membership numbers.
